The synthetic rate of muscle triglyceride but not phospholipid is increased in obese rabbits.
Fat is a major energy source for skeletal muscle, and disruption of normal trafficking of fatty acids in muscle is linked to insulin resistance. We quantified muscle triglyceride (TG) and phospholipid (PL) synthesis in lean and obese rabbits by means of l-[U-(13)C(16)]palmitate infusion. Intramyocellular palmitoyl-coenzyme A was used as the precursor for rates of TG and PL synthesis, which were compared with the rates calculated using plasma nonesterified palmitate as the precursor. The muscle of obese rabbits had a greater (P < .05) combined pool of fatty acyl-coenzyme A plus fatty acyl-carnitine than lean rabbits (40.9 +/- 3.7 vs 28.6 +/- 5.3 nmol/g). Although the fractional synthetic rates of muscle TG were almost identical (0.095%/h +/- 0.016%/h vs 0.092%/h +/- 0.019%/h), the absolute synthetic rates were greater (P < .01) in the obese than in lean rabbits (39.7 +/- 9.5 vs 10.1 +/- 2.5 nmol g(-1) h(-1)) because of greater TG content in the muscle of obese rabbits. Plasma nonesterified fatty acids and TG accounted for 51% to 55% of the true precursor pool for muscle lipid synthesis in both groups, and the rest was derived from fatty acids recycled within the muscle. In contrast, the fractional and absolute synthetic rates of muscle PL as well as PL contents were comparable in the 2 groups. In conclusion, the content and synthetic rate of muscle TG rather than PL were increased in obese rabbits, which might be linked to insulin resistance. Plasma lipids and muscle lipolysis were the 2 predominate contributors to the intramyocellular fatty acyl-coenzyme A pool for lipid synthesis.